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(g) Drug composition and process for preparing the same. 



(5?) A drug corhposition comprising a 
mucopolysaccharide and a drug which is scar- 
cely soluble in water but soluble in a water- 
miscible organic solvent, wherein fine crystals 
or fine particles of the drug is attached on or 
between the particles of a mucopolysaccharide, 
and a process for preparing the same. The drug 
composition of the present invention exhibits 
greatly improved solubility and a dissolution 
rate of the drug, and thus greatly improve the 
drug's bioavailability. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a drug composi- 
tion comprising a scarcely soluble drug carried on a 
mucopolysaccharide as a carrier, and to a process for 
the preparation of the drug composition. According to 
the drug composition of the present invention, drugs 
which are difficult to be dissolved can be provided 
with improved dissolution capability. 

Description of the Background Art 

Drugs orally dosed are generally disintegrated, 
dispersed, and dissolved in the intestinal tract. Only 
drugs thus dissolved in the intestinal tract can be ab- 
sorbed by the subject's body. The dissolution capabil- 
ity or the solubility of a drug is therefore an important 
parameter which regulates the period of time before 
the drug exhibits its effect and the bioavailability. 

The drugs called scarcely soluble drugs are ex- 
tremely difficult to be dissolved in water. Because the 
dissolution rate of a drug is regulative of absorption 
by the intestinal tract, these scarcely soluble drugs 
are absorbed only very slowly after they are orally 
dosed. The absolute absorptivity of many of these 
drugs is limited. Therefore, in an effort to make these 
drugs easily soluble in water they are converted to 
acid salts, base salts, or water-soluble prodrugs. As 
another effort to make them more soluble, a solubil- 
izer such as a surfactant is added or the drug is in- 
cluded in cyclodextrin or the like when the drug is for- 
mulated. Furthermore, a raw powder of the drug is 
ground into fine powder or made into non-crystalline. 

Because these techniques are only effective for 
specific drugs, each must be applied to limited spe- 
cific drugs. They are not the techniques which are ap- 
plicable to all drugs. In particular, it is difficult to im- 
prove the rate of absorption of these scarcely soluble 
drugs, even though the absolute absorptivity (the to- 
tal amount absorbed) has been improved to some ex- 
tent 

In actual pharmacological applications, there are 
many scarcely soluble drugs which are required to 
promptly exhibit their effects after administration. 
Drugs for oral administration possessing not only 
abundant absorptivity, but also a high rate of absorp- 
tion are therefore desired. 

In view of this situation, the use of various high 
molecular compounds for the improvement in the ab- 
sorptivity of scarcely soluble drugs have been stud- 
ied. For example, Japanese Patent Laid-open (kokai) 
No. 26615/1982 describes a method of grinding a 
scarcely soluble drug together with high molecular 
gelatin or the like. This method, however, requires the 
addition of a great amount of gelatin in order to im- 
prove the absorptivity of scarcely soluble drugs. In 



addition, the method of preparation is limited to grind- 
ing of mixture of the materials. 

Japanese Patent Publication (kokoku) Nos. 
28414/1988 and Japanese Patent Laid-open (kokai) 

5 131434/1990 disclose a method for improving the 
rate of absorption and the absorptivity by formulating 
a scarcely soluble drug together with chitin or chito- 
san obtained from the shell of crab or shrimp, by the 
grinding of mixture method, the wet (kneading) meth- 

10 od or the dry process and the like. In this method, the 
scarcely soluble drug must be ground by a grinder 
and must be classified to regulate the particle size. 
This requires a long period of time for the preparation, 
while consuming a great amount of energy. Beside 

15 this method, there are known a method in which ar- 
ginic acid is added instead of chitin or chitosan (Jap- 
anese Patent Laid-open (kokai) No. 225422/1990), a 
method of grinding a scarcely soluble drug together 
with powder of p-1 ,4-glucan (Japanese Patent Public- 

20 ation (kokoku) Nos. 22138/1978, 29565/1979), 
kneading a scarcely soluble drug together with a wa- 
ter-soluble high molecular compound base material 
(Japanese Patent Laid-open (kokai) No. 
63614/1986), and a method of having a scarcely solu- 

25 ble drug adsorbed in and carried on the surface of 
processed starch (Japanese Patent Laid-open (ko- 
kai) No. 101333/1988). All these methods have the 
same problems as mentioned above. 

There have been no methods involving the use of 

30 a mucopolysaccharide in order to improve the disso- 
lution capability of scarcely soluble drugs. There has 
been also no prior art concerning a technique in which 
fine crystals or fine particles of a scarcely soluble 
drug are attached by deposition on or between the 

35 particles of a mucopolysaccharide. 

The present inventors have undertaken exten- 
sive investigations concerning the effects of the ad- 
dition of a mucopolysaccharide on the improvement 
of the dissolution capability of scarcely soluble drugs, 

40 and found that the capability of and the rate of disso- 
lution of a drug can be improved if the mucopolysac- 
charide and the drug dissolved in a water-miscible or- 
ganic solvent such as a polar solvent or a solvent hav- 
ing comparatively high polarity, are brought into con- 

45 tact with each other to form a drug composition hav- 
ing a specific structure in which fine crystals or fine 
particles of the drug are attached by deposition on or 
between the particles of the mucopolysaccharide. 
This finding has led to the completion of the present 

so invention. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is 
55 to provide a composition of a scarcely soluble drug 
with improved water solubility and dissolution rate. 

Another object of the present invention is to pro- 
vide a granular drug composition in which fine crys- 
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tals or fine particles of a drug, which is scarcely solu- 
ble in water but soluble in a water-miscible organic 
solvent, attached on or between the particles of a mu- 
copolysaccharide. 

A further object of the present invention is to pro- 
vide a process for the preparation of a composition of 
a scarcely soluble drug with improved water solubility 
and dissolution rate by a simple method in which a 
solution of the scarcely soluble drug is used. 

The above object can be achieved according to 
the present invention by a process which comprises, 
preparing an aqueous solution of a mucopolysacchar- 
ide or a salt thereof and a solution of a drug, which is 
scarcely soluble in water but soluble in a water-mis- 
cible organic solvent, dissolved in the water-miscible 
organic solvent; and subjecting the two solutions to 
contact with each other, thus producing precipitate 
particles (hereinafter called the first process). 

The above object can be further achieved ac- 
cording to the present invention by a process which 
comprises, preparing an aqueous solution of a muco- 
polysaccharide or a salt thereof; subjecting this solu- 
tion to contact with a water-miscible organic solvent, 
thus precipitating particles of the mucopolysacchar- 
ide; and subjecting the particles of the mucopolysac- 
charide to contact with a solution of a drug, which is 
scarcely soluble in water but soluble in a water-mis- 
cible organic solvent, dissolved in the water-miscible 
organic solvent, thus subjecting fine crystals or fine 
particles of the drug to attachment on or between the 
particles of the mucopolysaccharide (hereinafter 
called the second process). 

Other and further objects, features and advan- 
tages of the present invention will appear more fully 
from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows dissolution rates of a phenacetin 
powder and the composition of the present invention 
over time obtained in Test Example, in which the 
curve connected by open circles indicates the disso- 
lution rate of phenacetin alone; the broken line, the 
dissolution rate of the composition of the present in- 
vention obtained when the solution was stirred at 200 
rpm; the curve connected by crosses, at 250 rpm; the 
curve connected by solid circles, at 300 rpm; the 
curve connected by open squares, at 400 rpm; the 
curve connected by asterisks, at 500 rpm; and the 
curve connected by solid squares, the dissolution 
rate of an 8:2 phenacetin-chondroitin sulfate mixture. 

Figure 2 shows the initial dissolution rates of phe- 
nacetin powder and of the compositions prepared by 
the first and second processes of the present inven- 
tion over time obtained in Test Example, in which the 
curve connected by open triangles indicates the dis- 
solution rate of phenacetin alone; the curve connect- 
ed by solid circles, the dissolution rate of the compo- 



sition prepared by the first process of the present in- 
vention; and the curve connected by open circles, the 
dissolution rate of the composition prepared by the 
second process of the present invention. 

5 Figure 3 is an electron microscopic photograph 

showing the structure of particles of the composition 
prepared in Example 1 of the present invention, at a 
magnification of 200 times. 

Figure 4 is an electron microscopic photograph 

10 showing the structure of particles of the composition 
prepared in Example 1 of the present invention, at a 
magnification of 7500 times. 

Figure 5 is an electron microscopic photograph 
showing the structure of particles of the composition 

15 prepared in Example 2 of the present invention, at a 
magnification of 200 times. 

Figure 6 is an electron microscopic photograph 
showing the structure of particles of the composition 
prepared in Example 2 of the present invention, at a 

20 magnification of 7500 times. 

DETAILED DESCRIPTION OF THE INVENTION 
AND PREFERRED EMBODIMENTS 

25 Mucopolysaccharides used in the present inven- 
tion include chondroitin sulfate, chondroitin, hyalur- 
onic acid, dermatan sulfate, heparin, heparan sulfate, 
kerato sulfate, keratan polysulfate, and a derivative of 
any of said compounds (acylated compounds, sulfat- 

30 ed compounds, deacylated compounds, desulfated 
compounds, and the like). Either one kind of mucopo- 
lysaccharide or two or more kinds of these mucopo- 
lysaccharides as a mixture can be used in the present 
invention. They are preferably used as a salt of alkali 

35 metal (sodium, potassium, etc.), a salt of alkaline 
earth metal (magnesium, etc.), or a salt of tertiary 
amine (triethylamine, tributylamine, pyridine, etc.). 
There are no restrictions as to the source and the 
method of preparation of these mucopolysacchar- 

40 ides, including those extracted from living bodies 
such as cartilage, crista gelli, or navel string; those 
produced by fermentation; and those prepared or 
modified by an enzyme method or a chemical syn- 
thetic method. There are no limitations also to the 

45 molecular weight of the mucopolysaccharides. In the 
case of chondroitin sulfate or its salt, the weight aver- 
age molecular weight may be in the range of 5 x 10 3 
to 6 x 10 4 Dalton; and in the case of hyaluronic acid 
or its salt, the weight average molecular weight may 

so be in the range of 5 x 1 0 4 to 2 x 1 0 6 Dalton. As aqueous 
solutions of the mucopolysaccharide or its salt, those 
obtained by dissolving the mucopolysaccharide or the 
salt thereof in neutral or alkaline water are preferred. 
The scarcely soluble drugs useful in the present 

55 invention are drugs which are scarcely soluble in wa- 
ter but dissolved in a water-miscible organic solvent. 
Those possessing this characteristic are given as ex- 
amples of the drugs used in the present invention. 
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These drugs have usually insufficient absorption rate 
and thus exhibit poor absorptivity (bioavailability). 
The following drugs are given as examples. 

(a) Hypnotics calmative 

Nitrazepam, triazolam, phenobarbital, and 
amibarbital. 

(b) Antiepileptics 

Phenytoin, metharbital, primidone, clona- 
zepam, carbamazepine, valproic acid and the 
like. 

(c) Analgesic antipyretics (antiinflammatory) 

Flurbiprofen, mefenamic acid, ketoprofen, 
ibuprofen, indomethacin, diclofenac acid, phena- 
cetin, oxyphenbutazone, phenylbutazone, sul- 
pyrine, pentazocine, piroxicam and the like. 

(d) Antidizziness drugs 

Meclizine hydrochloride, dimenhydrinate 
and the like. 

(e) Psychotropic drugs 

Haloperidol, meprobamate, chlordiazep- 
oxide, diazepam, oxazepam, sulpiride and the 
like. 

(f) Antispastics 

Papaverine, atropine, etomidoline and the 

like. 

(g) Cardiacs 

Digoxin, digitoxin, methyldigoxin, ubide- 
carenone and the like. 

(h) Antiarrhythmic agents 

Pindrol, ajmaline, disopyramide and the 

like. 

(i) Diuretics 

Hydrochlorothiazide, spironolactone, tri- 
amterene, furosemide, bumetanide and the like, 
(j) Antihypertensive agents 

Reserpine, dihydroergotoxine mesylate, 
prazosin hydrochloride, metoprolol, propranolol, 
atenolol and the like, 
(k) Coronary vasodilators 

Nitroglycerin, isosorbide dinitrate, diltia- 
zem, nifedipine, dipyridamole and the like. 
(I) Antitussive drugs 

Noscapine, salbutamol, procaterol, tulo- 
buterol, tranilast, ketotifen and the like, 
(m) Ameliorants of cerebral circulation 

Nicardipine pinpocetin and the like, 
(n) Antibiotics 

Erythromycin, josamycin, chlorampheni- 
col, tetracycline, rifampicin, griseofulvin and the 
like. 

(o) Antihistamics 

Diphenhydramine, promethazine, mequi- 
tazine and the like, 
(p) Steroid drugs 

Triamcinolone, dexamethasone, betame- 
thasone, prednisolone, danazol, methyl testoster- 
one, chlormadinone acetate and the like, 
(q) Vitamins 



Vitamin E, vitamin K, ct-calcidol, phytona- 
dione, nicotinic acid, d1-a-tocopherol, menate- 
trenone and the like, 
(r) Others 

5 Dicoumarol, cinnarizine, clofibrate, ge- 

farnate, cimetidine, probenecid, mercaptopurine, 
methotrexate, ursodesoxycholic acid, dihydroer- 
gotamine mesylate and the like. 
In view of dissolution capability of the raw mate- 
to rials, these scarcely soluble drugs are preferably 
ground by the grinder by the wet method or dry proc- 
ess and classified to have particle size of about 75- 
90 urn. 

There are no specific limitations as to the water- 

15 miscible organic solvent which is used in the present 
invention in order to dissolve the scarcely soluble 
drugs and to precipitate mucopolysaccharide partic- 
les from the aqueous solution of mucopolysaccharide 
or a salt thereof, so long as such an water-miscible or- 

20 ganic solvent can be applicable to the processes de- 
scribed hereinafter. Usually, a polarized organic sol- 
vent, a water-miscible organic solvent having com- 
paratively high polarity, and a mixture of a non-polar 
solvent (benzene, toluene, ether, and the like) and a 

25 water-miscible organic solvent having comparatively 
high polarity are preferred. Especially, when the drug 
composition of the present invention is a drug com- 
position for administration to human, ethanol, propa- 
nol, acetone, dimethylformamide (DMF), formic acid, 

30 acetic acid, and propionic acid are given as preferable 
examples. 

The first process for the preparation of the drug 
composition of the present invention comprises pre- 
paring an aqueous solution of a mucopolysaccharide 

35 or a salt thereof and a solution of the scarcely soluble 
drug dissolved in the water-miscible organic solvent, 
and subjecting the two solutions to contact with each 
other for producing precipitate particles of the drug 
composition. It is desirable that the aqueous solution 

40 of the mucopolysaccharide or the salt thereof contain 
an inorganic salt such as sodium chloride, ammonium 
chloride, ammonium sulfate, or sodium sulfate. The 
addition of these inorganic salts brings about a salt- 
ing-out effect, thereby making it easy to collect the 

45 target product. The contact of the two solutions can 
be carried out, for example, by dropping the solution 
of the scarcely soluble drug dissolved in the water- 
miscible organic solvent into the aqueous solution of 
the mucopolysaccharide, while stirring the latter sol- 

50 ution at about 0-60°C. The precipitate produced is 
then collected by a known solid-liquid separation 
means such as filtration, centrifuge, and decanta- 
tion, and, optionally, dried to obtain the drug compo- 
sition of the present invention. More preferably, the 

55 precipitate is washed with a saturated solution of the 
scarcely soluble drug dissolved in an organic solvent. 
This procedure can produce a drug composition with 
more uniform quality. After washing, the composition 
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is dried at a temperature of about 40-1 00°C or by low 
temperature vacuum drying. Any drying method, 
such as hot air drying, low temperature vacuum dry- 
ing, or the like, under the conditions which do not af- 
fect the quality of the drug, can be selected as appro- 5 
priate. 

The second process of the present invention 
comprises subjecting the aqueous solution of the mu- 
copolysaccharide or a salt thereof to contact with a 
water-miscible organic solvent to precipitate particles 10 
of mucopolysaccharide and subjecting the particles 
of the mucopolysaccharide to contact with a solution 
of the scarcely soluble drug dissolved in the water- 
miscible organic solvent, to obtain the drug composi- 
tion of the present invention. The contact of the two 1 5 
solutions can be carried out, for example, by dropping 
the water-miscible organic solvent into the solution of 
the mucopolysaccharide, while stirring the latter sol- 
ution at about 0-60°C. The precipitate produced is 
then, in the same manner as in the first process, col- 20 
lected by solid-liquid separation, washing with the 
saturated solution of the scarcely soluble drug dis- 
solved in the water-miscible organic solvent, and, op- 
tionally, dried under the same conditions as in the 
first process, to obtain the drug composition of the 25 
present invention. In the same way as in the first proc- 
ess, it is desirable that the solution of the mucopoly- 
saccharide or the salt thereof contain an inorganic salt 
such as sodium chloride. 

In the first process, the concentration of the mu- 30 
copolysaccharide or the salt thereof is preferably 0.1- 
25% by weight (hereinafter % by weight is referred to 
simply as %) and the concentration of the scarcely 
soluble drug in the organic solvent is preferably from 
0.01 % to the saturated concentration of the drug. In 35 
the second process, the concentration of the muco- 
polysaccharide or the salt thereof is, in the same way 
as in the first process, preferably 0.1-25%. The pre- 
cipitated mucopolysaccharide particles are then sub- 
jected to contact with the organic solution of the 40 
scarcely soluble drug with a concentration of 0.01% 
to the saturated concentration of the drug. The use 
of the saturated solution of the drug in a water-misci- 
ble organic solvent is more preferable. When an inor- 
ganic salt such as sodium chloride is added in the first 45 
step, the preferable concentration of the inorganic 
salt is about 0.1 to 5 M. 

The amount of the drug in the composition of the 
present invention is 3-25%, and preferably about 7- 
8%. 50 

The rate of stirring is normally about 100-6000 
rpm, and, especially in the case of chondroitin sulfate, 
a preferable stirring rate is 200-500 rpm. The drop- 
ping rate of the organic solvent solution of the scarce- 
ly soluble drug in the first process is normally about 55 
4-40 ml/min, and, especially in the case of chondroitin 
sulfate, a preferable dropping rate is 4.5-1 7.1 ml/min. 
The same range of dropping rate is applicable to the 



second process. 

The drug composition of the present invention 
can be formulated by various methods and adminis- 
tered to human. It can be used in the form of granules 
as are, or can be processed into tablets, capsules, 
troches, and the like. 

Various known additives such as excipients, dis- 
integrators, and lubricants can be incorporated in the 
drug composition of the present invention. 

Illustrating an example of the methods by which 
the drug composition of the present invention is for- 
mulated, the granules prepared by the method men- 
tioned above are dried and classified, blended with 
various additives, and made into tablets by the direct 
tablet method. The dry process or the grinding of mix- 
ture method are also applicable. For the purpose of 
masking or the like, the tablets or granules may be 
coated with a coating agent. 

The tablets thus prepared exhibits greatly im- 
proved solubility and a dissolution rate of the scarcely 
soluble drug as compared with conventional drug 
compositions. They can be served as a drug with su- 
perior bioavailability. 

According to the present invention, the combina- 
tion of a mucopolysaccharide and a scarcely soluble 
drug for preparing a drug composition with a granular 
structure ensures an improved solubility and a disso- 
lution rate of the scarcely soluble drug. Further, vari- 
ous types of formulations can be obtained from this 
granular drug composition by the conventional dry 
process, the grinding of mixture method, or the like. 

Other features of the invention will become appa- 
rent in the following description of the exemplary em- 
bodiment which is given for illustration of the inven- 
tion and is not intended to be limiting thereof. 

EXAMPLE 

Example 1 

5.58 g of sodium chondroitin sulfate was slowly 
added to 40 ml of distilled water and stirred to disso- 
lution. To the solution was added dropwise 300 ml of 
a 4.8% phenacetin solution in ethanol at a rate of 17.1 
ml/min, while stirring the sodium chondroitin sulfate 
solution at 300 rpm and at a temperature of 35°C. The 
precipitate produced was collected by filtration, 
washed with a saturated ethanol solution of phenace- 
tin, and dried at 50-1 00°C to obtain a drug composi- 
tion containing phenacetin. 

Phenacetin content 12% 

Dissolution rate: 90% 

Average particle size: 700 u.m 

Example 2 

8.77 g of sodium chloride was dissolved in 300 ml 
of distilled water. 3.35 g of sodium hyaluronate was 
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slowly added to this solution and stirred to dissolu- 
tion. To this solution was added a solution of 4.0 g of 
phenytoin in 400 ml of ethanol dropwise at a rate of 
30 ml/min, while stirring the sodium hyaluronate sol- 
ution at 5000 rpm. The precipitate produced was col- 
lected by filtration, washed with a saturated ethanol 
solution of phenytoin, and dried at 50-1 00°C to obtain 
4.82 g of a drug composition containing phenytoin. 
Phenytoin content 7.69% 

Example 3 

9.64 g of sodium chondroitin sulfate was slowly 
added to 40 ml of distilled water and stirred to disso- 
lution. To the solution was added 300 ml of an ethanol 
solution dropwise at a rate of 17.1 ml/min, while stir- 
ring the sodium chondroitin sulfate solution at 300 
rpm and at a temperature of 35°C. The precipitate pro- 
duced was collected by filtration, washed with a satu- 
rated ethanol solution of phenacetin, and dried at 50- 
100°C to obtain a drug composition containing phe- 
nacetin. 

Test Example 

The following tests were carried out to determine 
the dissolution rates of scarcely soluble drugs from 
drug compositions of the present invention. 

(Test method) 

40 ml of an aqueous solution of 241.0 mg/ml so- 
dium chondroitin sulfate was kept at 35°C in a beaker, 
and whi le stirring this solution at 200-500 rpm, 300 ml 
of a solution of 4.8% phenacetin in ethanol was slowly 
added dropwise to produce precipitate. The precipi- 
tate was collected, washed twice with 100 ml of a 
saturated ethanol solution of phenacetin, and dried 
for 12 hours in a hot air thermostat at 40°C to obtain 
Composition A of the present invention (the first proc- 
ess). 

To 40 ml of the same aqueous solution of sodium 
chondroitin sulfate as above maintained at 35°C was 
slowly added 300 ml ethanol dropwise while stirring 
under the same conditions as above. The precipitate 
produced was collected, washed twice with 100 ml of 
a saturated ethanol solution of phenacetin, and dried 
for 12 hours in a hot air thermostat at 40°C to obtain 
Composition B of the present invention (the second 
process). 

A phenacetin dissolution test was carried out us- 
ing Compositions A and B in 900 ml of distilled water 
at a rotation of 1 00 rpm according to the second meth- 
od in the Japanese Pharmacopeia, twelfth edition. 
The measurement of phenacetin was based on the 
degree of absorption at the maximum wavelength of 
243 nm. 

The dissolution effect of the composition pre- 



pared by the first process is shown in Figure 1, in 
which is shown a remarkably high dissolution rate of 
phenacetin from the drug composition of the present 
invention at all stirring rate as compared with the con- 
5 trol which is a phenacetin powder. Almost all phena- 
cetin has dissolved out from the composition of the 
present invention within about 10 minutes. The disso- 
lution test was also carried out using a mixture of so- 
dium chondroitin sulfate and phenacetin. This mix- 
to ture exhibited the similar dissolution effect as the 
phenacetin powder, showing no improvement in the 
dissolution of phenacetin. 

Figure 2 shows the results of a test, in which the 
initial dissolution rates of the compositions prepared 
15 by the first and second processes of the present in- 
vention and phenacetin powder were compared. The 
compositions of the present invention exhibited a re- 
markably high dissolution rate of phenacetin as com- 
pared with the phenacetin powder. 
20 Figures 3 and 4 are electron microscopic photo- 

graphs of the drug composition obtained in Example 

1. The photographs show that the primary particles 
of sodium chondroitin sulfate are cross-linked and 
phenacetin is homogeneously present on and be- 

25 tween the primary particles. 

Figures 5 and 6 are electron microscopic photo- 
graphs of the drug composition obtained in Example 

2. The photographs show that the primary particles 
of sodium hyaluronate are cross-linked and phenytoin 

30 is homogeneously present on and between the pri- 
mary particles. 

Obviously, numerous modifications and varia- 
tions of the present invention are possible in light of 
the above teachings. It is therefore to be understood 

35 that within the scope of the appended claims, the in- 
vention may be practiced other than as specifically 
described herein. 



40 Claims 

1. A drug composition comprising a mucopoly-sac- 
charide and a drug which is scarcely soluble in 
water but soluble in a water-miscible organic sol- 

45 vent, wherein fine crystals or fine particles of the 
drug are attached on or between the particles of 
mucopolysaccharide. 

2. A drug composition according to claim 1 obtain- 
50 able by a process which comprises preparing an 

aqueous solution of mucopolysaccharide or salt 
thereof and a solution of said drug in water-mis- 
cible organic solvent, and subjecting the two sol- 
utions to contact with each other to precipitate 
55 particles of the drug composition. 

3. A drug composition according to claim 1 obtain- 
able by a process which comprises preparing an 
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aqueous solution of mucopolysaccharide or salt 
thereof, subjecting this solution to contact with 
water-miscible organic solvent to precipitated 
particles of the mucopolysaccharide, and sub- 
jecting the precipitate particles to contact with a 5 
solution of said drug in water-miscible organic 
solvent. 

4. A granular drug composition according to any 

one of claims 1 to 3 . w 

5. A drug composition according to any one of 
claims 1 to 4 wherein the mucopolysaccharide is 
at least compound selected from chondroitin sul- 
fate, chondroitin, hyaluronic acid, dermatan sul- 1 5 
fate, heparin, heparan sulfate, keratan sulfate, 
keratan polysulfate, and derivatives (e.g. acylat- 

ed, sulfated, deacylated, or desulfated deriva- 
tives) of said compounds. 

20 

6. A drug composition according to any one of 
claims 1 to 5 wherein the content of the drug is 
3-25% by weight. 

7. A process for preparing a drug composition ao 25 
cording to claim 1 which comprises preparing an 
aqueous solution of mucopolysaccharide or salt 
thereof and a solutiuon of said drug dissolved in 
water-miscible organic solvent, and subjecting 

the two solutions to contact with each other to 30 
precipitate particles of the drug composition. 

8. A process for preparing a drug composition ac- 
cording to claim 1 which comprises preparing an 
aqueous solution of mucopolysaccharide or salt 35 
thereof, subjecting this solution to contact with 
water-miscible organic solvent to precipitate par- 
ticles of the mucopolysaccharide, and subjecting 

the precipitated particles to contact with a solu- 
tion of said drug in water-miscible organic sol- 40 
vent. 

9. A process according to claim 7 or 8 wherein said 
organic solvent is selected from ethanol, 1- and 
2-propanol, acetone, N.N-dimethylformamide, 45 
formic acid, acetic acid, and propionic acid. 

10. A process according to claim 7 or 8 or 9 wherein 
(a) the concentration of the mucopolysaccharide 

or salt thereof in said aqueous solution is 0.1- so 
25% by weight; and/or (b) the concentration of 
said drug in solution is from 0.01% by weight to 
the saturated concentration; and/or (c) said aqu- 
eous solution of the mucopolysaccharide or salt 
thereof contains an inorganic salt. 55 
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